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SPECIFICATION 

Bleaching detergent composition 

The present invention relates to a bleaching detergent having an excellent storage stability. More 
particularly, the present invention relates to a bleaching detergent containing sodium percarbonate 
5 having the surface coated with a borate-containing coating agent. 6 
Sodium percarbonate has been known as a bleaching agent or oxidizing agent. Like sodium 
perborate, sodium percarbonate is a typical oxygen-containing bleaching agent. Generally, sodium 
percarbonate is produced by reacting sodium carbonate with hydrogen peroxide and is represented by 
the formula: 

10 2Na 2 C0 3 • 3H 2 0 3 10 

Sodium percarbonate has a bleaching power slightly iower than that of chlorine-containing 
bleaching agents at ambient temperature. However, it has advantages that it does not yellow synthetic 
fibers, animal fibers, resin-treated fibers or fibers treated with fluorescent brightening agents and it does 
not damage the fibers. Further, it exhibits sufficient bleaching effects at an elevated temperature or in 

1 5 the presence of a decomposition acceierator. Therefore, sodium percarbonate has been used as a 1 5 

domestic or commercial bleaching agent. 

Reasons why sodium percarbonate has attracted attention in the field of general detergents and 
domestic bleaching agents are that its decomposition products do not cause environmental poiiution 
and that it can be used practically in any manner without posing any problem. 

20 However, sodium percarbonate has a fatal defect that its storage stability is far inferior to that of 20 

sodium perborate and available oxygen is lost rapidly during the storage. The surface of sodium 
percarbonate becomes wet and is decomposed in the presence of even a very low moisture, since it has 
a high affinity with water. Particularly when iron, copper, manganese or cobalt ion is contained therein, 
the decomposition is further accelerated and the stability thereof is iower than that of sodium perborate, 

25 When sodium percarbonate is stored alone in a closed vessel, its storage stability is equal to that of 25 
sodium perborate. However, when sodium percarbonate is stored in the form of a mixture with a 
detergent or in an open vessel, it exhibits a high hygroscopicity and low storage stability, though it has a 
high solubility. 

Sodium tripolyphosphate (STPPJ contained as a builder in detergents invites eutrophication to 
30 cause environmental pollution in a closed water area. Under these circumstances, the demand of low 30 
phosphorus or phosphorus-free detergents has been increased. In the production of the low-phosphorus 
or phosphorus-free detergents, synthetic zeolites (aluminosiltcates) have become into wide use recently 
as a substitute for STPP. 

However, sodium percarbonate is quite unstable in the zeolite-containing detergent. In the zeolite- 
35 containing, phosphorus-free detergent, available oxygen of sodium percarbonate is lost rapidly by the 35 
catalytic decomposition due to the zeoiite. 

Therefore, it has eagerly been demanded to develop a technique capable of reducing the 
phosphorus content of the detergent or dispensing with STPP and attaining a high storage stability of 
sodium percarbonate contained therein. 
40 There have been proposed processes for stabilizing sodium percarbonate such as one wherein 40 

sodium percarbonate is coated with paraffin or one wherein it is coated with polyethylene glycol having 
a molecular weight of 3000 to 8000. However, in the former process, the water solubility is reduced 
seriously and impractically. In the latter process, the long-term storage stability cannot be obtained, 
since polyethylene glycol perse has a considerable hygroscopicity, though the water solubility is not 
45 deteriorated. 45 
Another process has been proposed wherein at least two stabilizers selected from the group 
consisting of phosphoric acid compounds, silicic acid compounds, ethylenediaminetetraacetates and 
nitrilotriacetates are incorporated in an aqueous hydrogen peroxide solution in the production of sodium 
percarbonate. However, these stabilizers do not exhibit any practical stabilization effect when they are 
50 mixed with water or detergents, though they exhibit a stabilizing effect against temperature. In still 50 
another process, sodium percarbonate is uniformly coated with sodium pyrophosphate. However, this 
process is not satisfactory with respect to the stabilizing effect in the presence of water and detergents, 
though the thermal decomposition rate is low, 

An object of the present invention is to provide a bleaching detergent containing sodium 
55 percarbonate which can be stored stably until use even when sodium percarbonate is incorporated into 55 
a low-phosphorus or phosphorus-free detergent. 

After intensive investigations made for attaining the object, the inventors have found that the 
object can be attained by coating sodium percarbonate contained in a bleaching detergent with a 
'borate-containing coating agent. The present invention has been attained on the basis of this finding. 
60 The invention provides a new composition suitable for a bleaching detergent and a bleaching 60 

agent. The composition ss characterized by containing therein 1 to 99 percent by weight of sodium 
percarbonate coated on the surface with a borate-containing coating agent. The bleaching detergent 
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composition preferably comprises 1 to 40 percent by weight of said coated sodium percarbonate. The 
bleaching composition preferably comprises 40 to 99 percent by weight of said coated sodium 
percarbonate. 

Brief Description of the Hereto Attached Drawings 
5 Fig. 1 is a scanning electron microscope photograph of uncoated sodium percarbonate particles, 5 

and Fig. 2 is a scanning electro microscope photograph of coated sodium percarbonate particles, each 
at 1 OOx magnification. Fig, 3 is an enlarged (440x magnification, photograph of a cross section of the 
coated sodium percarbonate particles of Fig. 2, and shows a borate-coating layer on the surfaces of the 
particles. The sodium carbonate of Fig. 2 and 3 is coated with 3.7% of sodium metaborate dihydrate. 

1 0 The percarbonate contained in the bleaching detergent according to the present invention is 1 0 

stabilized by coating the same with a coating agent containing a borate, preferably sodium borate, 
particularly sodium metaborate. The coating agent may further contain a sequestering agent such as 
ethyienediaminetetraacetate, nitrilotriacetate or phosphate. 

The amount of the coating agent is preferably 0.1 to 30 wt.% based on sodium percarbonate. The 

1 ° amount of the borate in the coating agent is preferably 1 0 to 1 00 wt.%, 1 5 

It has been known that boric acid compounds are used as a coating/granulating agentfor 
peroxides to be incorporated in bleaching detergents. For exampie, boric acid compounds {orthoboric, 
metaboricortetraboric acid) are disclosed as coating agents for peroxides in the specification of British 
Patent No. 1 ,575,792. In the specification of Japanese Patent Publication No. 6760/1 974, it is 

20 disclosed to add metaboric acid to a hydrogen peroxide adduct to improve its storage stability. However, 20 
these publications are silent on the coating of peroxides with the borates as in the process of the 
present invention. 

The inventors have found that the borate coating has a high spreadabiiity and its sodium 
percarbonate-coating efficiency is quite high and that powdery or granular sodium percarbonate having 
25 the surface coated with the borate has a storage stability far higher than that of sodium percarbonate 25 
coated with boric acid in a bleaching detergent. The present invention has been attained on the basis of 
this finding. Electron photomicrographs show that the surfaces of sodium perborate particles are 
uniformly coated with the borate. This fact proves that the coating process of the present invention is 
highly efficient. 

30 As the borates used for coating sodium percarbonate according to the present invention, sodium 30 

borates are suitable. They include sodium tetraborate decahydrate (borax, Na 2 0 • 2B 2 0 3 • 1 0H 2 O), 
sodium tetraborate pentahydrate (Na 2 0 - 2B 2 0 3 • 5H 2 0}, sodium tetraborate tetrahydrate 
(Na 2 0 • 2B 2 0 3 • 4H 2 0), (anhydrous) sodium tetraborate (Na 2 0 • 2B 2 0 3 ), sodium octaborate tetrahydrate 
(Na 2 0 • 4B 2 0 3 ■ 4H 2 0), sodium pentaborate pentahydrate (Na 2 0 ■ 5B 2 0 3 • 1 0H 2 O), sodium metaborate 
35 tetrahydrate (NaB0 2 - 4H 2 0) and sodium metaborate dihydrate (Na80 2 • 2H 2 0). Among them, sodium 35 
metaborate dihydrate and sodium metaborate tetrahydrate are particularly preferred. 

The coating agent for sodium percarbonate used in the present invention may contain various 
organic or inorganic compounds in combination with the sodium borates. The inorganic compounds are, 
for example, sodium carbonate, Glauber's salt and magnesium sulfate. The organic compounds are, for 
40 example, organic high molecular compounds such as polyethylene glycol, polyvinylpyrrolidone and 40 
hydroxypropylcellulose. The sodium borates may be used in combination with also a sequestering agent 
such as a nitrilotriacetate or ethyienediaminetetraacetate. The amount of the sequestering agent is 
preferably 0.01 to 3 wt.% based on sodium percarbonate. 

Sodium percarbonate may be coated with the coating agent containing the borate by an ordinary 
45 coating method in the present invention. For example, a solution of the coating agent or a powdery 45 
coating agent is mixed with wet or dry sodium percarbonate powder or granules to effect uniform 
absorption and the mixture is dried. The coated sodium percarbonate particles have an average particle 
diameter of 1 00 to 2000 ju, preferably 250 to 1 000 ft. 

The inventors have made studies to find out a process for the preparation of a borate-coated 
50 sodium percarbonate which can be practiced industrially easily and makes it possible to completely coat 50 
sodium percarbonate with a borate. As a result, we have found that the desired sodium percarbonate 
can be obtained by utilizing the characteristics of the borate in the coating treatment. 

The most advantageous method for obtaining a surface-coated sodium percarbonate by treating 
its powder with a coating agent containing a borate according to the present invention comprises 
55 wetting sodium percarbonate with water, mixing the wetted sodium percarbonate with a powdered 55 
coating agent containing a borate to make said agent to be adsorbed by sodium percarbonate, and then 
drying them at a temperature not lower than that at which the borate begins to melt. 

In the above advantageous method of the present invention, it is believed that when a powdered 
borate containing water of crystallization is sprinkled on sodium percarbonate in a wetted state and 
60 then sodium percarbonate is dried at a temperature not lower than the melting point of the borate (for 60 
exampie, Na 2 B 4 0 7 • 1 OH 2 0: 75°C, NaB0 2 • 4H 2 0: 57°C, NaB0 2 • 2H 2 0: 90°C and NaBO s • 4H 2 0: 63°C>, 
the borate is dissolved itself in the water of crystallization and becomes molten and sodium 
percarbonate is completely wrapped up in the molten borate. 

During this stage, water in sodium percarbonate and water of crystallization In the borate are 
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evaporated, and the drying operation is completed. Thus, uniform film formation and drying are 
simultaneously conducted, Usually, sodium percarfaonate can be dried at a temperature ranging from 40 
to 1 60°C. Drying can be effected even at a temperature below 40°C, but it takes too a long time to dry 
it. At a temperature above 160°C, sodium percarbonate undergoes ineffective decomposition and 
5 suffers a great loss of available oxygen. 5 
Thus it is preferred to conduct the drying at a temperature of not lower than the melting point of 
the borate, but not higher than 1 60°C in the present invention. 

Anhydrous borates have higher melting points than those of the corresponding hydrates (e.g., 
Na 2 B 4 0 T melts at 741 °C), but the melting points of anhydrous borates are lowered because of the 

10 influence of moisture contained in the wetted sodium percarbonate which behaves just like water of 10 
crystallization. Hence the anhydrous borates can be used in the present invention, although borates 
containing water of crystallization are preferred, The amount of the borate in the borate-coated sodium 
percarbonate is 0.04 to 1 0% (WAV), preferably 0.1 to 5% (WAV) (in terms of boron) based on dry 
sodium percarbonate. The smaller particle size of the borate is preferred, but it is usually 50 to 300 fi, 

1 5 preferably 1 00 to 150 fi from the viewpoint of workability. 1 5 

As the wetted sodium percarbonate used for the production of the stable sodium percarbonate of 
the present invention, one obtained by reacting sodium carbonate with hydrogen peroxide in a 
conventional manner followed by dehydration in a conventional manner can be used as such. This 
percarbonate in a wetted state has a moisture content of 7 to 1 8%. Since the moisture serves as a 

20 necessary wetting water, the sodium percarbonate can be used as such. But, sodium percarbonate 20 
having a moisture content of 1 0 to 1 6% is preferred. When sodium percarbonate having a lower 
moisture content is used, it is preferred that sodium percarbonate is wetted with an appropriate amount 
of water so that a powdered borate can be uniformly sprinkled thereon. 

It is advantageous that the coating agent of the present invention contains a conventional 

25 stabilizer for sodium percarbonate, such as an ethylenediamirtetetraacetate, or a sequestering agent 25 
such as a nitrilotriacetate which does not have an adverse effect on the film formation of the molten 
borate. 

In the preparation of the borate-coated sodium percarbonate of the present invention, sodium 
percarbonate may be coated by spraying an aqueous solution of a borate on sodium percarbonate 
3° powder, mixing said powder and then drying it. However, since dry sodium percarbonate must be used 30 
in this method, it is necessary to carry out the drying treatment twice. 

Alternatively, sodium percarbonate may be coated by using sodium percarbonate powder wetted 
with water, particularly sodium percarbonate in a wetted state obtained by reacting hydrogen peroxide 
with sodium carbonate in an aqueous solution followed by dehydration, i.e. by mixing said sodium 
35 percarbonate in the wetted state with a powdered borate to make the borate to be adsorbed by sodium 3B 
percarbonate and then drying sodium percarbonate. This process utilizes the characteristics of the 
borate and is aR industrially very advantageous process which can be easily conducted with less energy 
consumption without a necessity of dissolving the borate. 

it is observed from the attached photomicrographs that in the borate-coated sodium percarbonate 
40 obtained by the process of the present invention, the surfaces of sodium percarbonate particles are 40 
uniformly coated with the borate. _ _ 

The thus coated sodium percarbonate exhibits a quite high storage stability when it is 
incorporated in an ordinary powdery detergent (spray-dried detergent), particularly zeolite-containing 
low-phosphorus or phosphorus-free detergent. 1 to 40 wt.% of the obtained, coated sodium 
45 percarbonate is incorporated in a powdery detergent to obtain the intended bleaching detergent of the 
present invention, 

As disclosed before, the invention provides an improved bleaching agent whsch contains 40 to 99 
percent by weight of said coated sodium percarbonate. It solves the below mentioned problems in the 

state of arts. . j-n 

50 However, sodium percarbonate has a drawback of being liable to be decomposed by moisture, 8U 

heavy metal salts, or the like and hence is decomposed by absorption of moisture, other ingredients 
incorporated in the bleaching agent composition or impurities originated in a container during an 
elongated storage. As a result, the amount of available oxygen is reduced. However, it is necessary for 
sodium percarbonate for use in domestic bleaching agents that it has a long-term storage stability, does 
5 5 not absorb moisture after opening of a container, is not affected by various formulation ingredients such 
as bleaching activating agent, enzyme, fluorescent dye, perfume, etc, incorporated in order to improve 
bleaching performance and touch, nor has an adverse effect on them. Therefore, if sodium percarbonate 
is stabilized so as not to be affected by such other ingredients, it becomes possible to provide a high- 
performance domestic bleaching agent composition having good storage stability. 
60 in a composition containing sodium percarbonate, a transition metal salt such as cobalt, iron or 

copper salt and a chelating agent, sodium percarbonate is rapidly decomposed by the catalytic action of 
the transition metal. 

When the organic peracid precursor mentioned above as a second example is used, both the 
activating agent and sodium percarbonate are decomposed by the reaction therebetween. In addition 
65 thereto its commercial vaiue as a domestic bleaching agent is remarkably reduced owing to the smell of oo 
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15 



a carboxylic acid, particularly acetic acid formed by the decomposition of the activating agent. 

As stated above, when both the coated sodium percarbonate and the bleaching activating agent 
are blended in the present invention, there are advantages in that a bleaching agent composition having 
a high bleaching activity as well as excellent storage stability can be obtained, and it becomes possible' 
5 to widely choose formulation ingredients such as perfume. 5 

Hie bleaching agent composition of the present invention contains at least 40 wt.% of the coatsd 
sodium percarbonate. The amount of the coated sodium percarbonate to be biended is 40 to 99 wt.%, 
preferably 40 to 90 wt.%. The amount of the bleaching activating agent to be blended is 0. 1 to 60 wt.%, 
preferably 1 to 40 wt.%. 

10 Coated sodium percarbonate used in the present invention has thus an extremely improved 10 

storage stability and, therefore, its influences on other components contained in the detergent such as a 
fluorescent dye and an enzyme which exhibit their effect in the washing step may be minimized. Thus, 
even if sodium percarbonate is incorporated in a detergent composition containing an enzyme and a 
fluorescent dye which are easily influenced by the decomposition of sodium percarbonate, the problem 
of the stability of the composition can be solved according to the present invention. Namely, according 1 5 
to the present invention, a phosphorus-frea detergent containing sodium percarbonate in combination 
with the enzyme and fluorescent dye in which the respective components have excellent storage 
stabilities can be obtained. 

The bleaching detergent composition of the present invention may contain, if desired, water- 
20 soluble soaps, anionic, nonionic or amphoteric surfactants, organic or inorganic builders, sequestering 20 
agents, bulk fillers, enzymes effective for the deterging, bleaching -activating agents, fluorescent 
brightening agents and perfumes as will be described below. These additives are not particularly limited 
but used according to the purposes. 

[1 ] Surfactants: 

25 1 ) Straight-chain or branched aikylbenzenesulfonates containing alkyl groups having 1 0 to 1 6 25 

carbon atoms in average. 

2) Alkyl or alkenyl ether sulfates containing straight-chain or branched alkyl or alkenyl group 
having 10 to 20 carbon atoms in average and containing 0.5 to 8 mol in average of ethylene oxide, 
propylene oxide or butylene oxide or two of these three compounds in an ethylene oxide/propylene 
30 oxide ratio of 0.1/9.9 to 9.9/0.1 or ethylene oxide/butylene oxide ratio of 0.1/9.9 to 9,9/0.1 . 30 
3} Alkyl or alkenyl sulfates containing an alkyi or alkenyl group having 1 0 to 20 carbon atoms in 
average. 

4) Olefinsulfonates having 1 0 to 20 carbon atoms in average in the molecule. 

5) Alkanesulfonates having 10 to 20 carbon atoms in average in the molecule. 

35 6) Saturated or unsaturated fatty acid salts having 10 to 24 carbon atoms in average in the 35 

molecule. 

7) Alkyl or alkenyl ether carboxylic acid salts containing an alkyl or aikenyl group having 1 0 to 20 
carbon atoms in average and 0.5 to 8 mol of ethylene oxide, propylene oxide or butylene oxide or 
ethylene oxide/propylene oxide in a ratio of 0.1/9.9 to 9.9/0.1 or ethylene oxide/butylene oxide in a ratio 
40 of 0.1/9.9 to 9.9/0.1. 40 
8! fi-Sulfofatty acid salts or esters of the formula: 

R — CHC0 2 Y 

i 

so 3 z 

wherein Y represents an alkyl group having 1 to 3 carbon atoms or a counter ion, Z represents a counter 
ion and R represents an alkyl or alkenyl group having 1 0 to 20 carbon atoms. 
45 As the counter ions in the anionic surfactants, there may be mentioned ions of alkali metals such 45 

as sodium or potassium, those of alkaline earth metals such as calcium or magnesium, ammonium ion, 
and those of alkanolamines containing 1 to 3 alkanol groups having 2 or 3 carbon atoms such as 
monoethanofamine, diethanoiamine, triethanolamine and triisopropanolamine. 
9} Amino acid-type surfactants of the general formula: 



SO RJ — CO — N — CH — COOX No. 1 

I 

R' R' 



'3 



wherein RJ represents an alkyl or alkenyl group having 8 to 24 carbon atoms, B' 2 represents-a hydrogen 
or an alkyl group having 1 or 2 carbon atoms, represents an amino acid residue and X represents an 
alkali metal or an alkaline earth metai ion 



50 
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rj — CO — N— (CH 2 ) n — COOX No. 2 

1 

K 

wherein R{ , and X have the same meaning as above and n represents an integer of 1 to 5. 



N— (CH,),,,— -COOX No. 3 



wherein has the same meaning as above and m represents an integer of 1 to 8. 
5 R \ — N — CH — COOX N°- 4 



R 4 R3 



wherein Rj, W 3 and X have the same meaning as above and R 4 represents a hydrogen or an alkyl or 
ftydroxyalkyl group having 1 or 2 carbon atoms. 



R 5 — H — CH — COOX No. 5 

I I 
RJ Ri 



wherein H' 2 , R£ and X have the same meaning as above and R 5 represents a /3-hydroxyalkyl or /5- 
1 0 hydroxyaikenyi group having 6 to 28 carbon atoms. 1 0 



N — CH — COOX No. 6 

/ I, 

R 5 R 3 

wherein RJ, R a and X have the same meaning as above. 

1 0) Phosphate ester surfactants: 

No, 1 Aiky! (oralkenyl) acid phosphates: 

O 

15 (R'0> n ,— P— {0H) m , 15 

wherein R' represents an alkyl or alkenyi group having 8 to 24 carbon atoms, n' + m' = 3 and 
n' = 1-2. 

No. 2 Alky! (oralkenyl) phosphates; 

0 

II 

(R'0>„,r-P— <0H) ra „ 

20 wherein R' has the same meaning as above, n" + m" = 3 and n" = 1 — 3. 20 
No. 3 Alkyl (or aSkenyl) phosphate salts: 

0 

II 

{R'0) R „— P— (0M') m „ 

wherein R', n" and rrt" have the same meaning as above and M' represents Na, K or Ca. 

1 1 ) Sulfonic acid-type amphoteric surfactants of the general formulae: 
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R 13 

i No. 1 

R^CONH— R 12 —N©—R„— S0 3 s 

i 

wherein R,, represents an alkyl oralkeny! group having 8 to 24 carbon atoms, R u represents an alkyl 
group having 1 to 4 carbon atoms, R T3 represents an alkyl group having 1 to 5 carbon atoms and R, 4 
represents an alkyl or hydroxyaikyl group having 1 to 4 carbon atoms. 

R,,— N® — R 14 — S0 3 s No - 2 5 

I 

R,e 

wherein R v and R, 4 have the same meaning as above and R 16 and R 16 represent an alkyl or alkenyt 
group having 8 to 24 or 1 to 5 carbon atoms. 

<C 2 H 4 0} ni H 
i 1 

R 1l _Ne__n i4 _S0 a 9 No - 3 

I 

(C 2 H 4 0j ni H 

wherein R n and R 14 have the same meaning as above and n, represents an integer of 1 to 20, 
10 12) Betaine-type amphoteric surfactants of the general formulae: 10 

R 21 — N ® — R 23 — COO® No - 1 

I 

wherein R 21 represents an alkyi, alkenyl, ^-hydroxyaikyl or /3-hydroxyalkenyf group having 8 to 24 
carbon atoms, R 22 represents an alkyi group having 1 to 4 carbon atoms and R 23 represents an alkyi or 
hydroxyaikyl group having 1 to 6 carbon atoms. 



15 



(C 2 H 4 0) nj H 



R 21 — N® — R a3 — C00 s 



<C 2 H 4 0) RJ H 



No. 2 15 



wherein R 21 and R 23 have the same meaning as above and n 2 represents an Integer of 1 to 20. 

R, 



'24 



R 2 , — H® — R 23 COO 9 N °-3 



R a4 



wherein R 21 and ,R 23 have the same meaning as above andR 24 represents a carboxyalkyi or hydroxyaikyl 
group having 2 to 5 carbon atoms. 
20 13) Polyoxyathylene alkyl or alkenyl ethers containing an alkyl oraikenyl group having 10 to 20 20 

carbon atoms in average and 1 to 20 mol of ethylene oxide. " 

14) Poiyoxyethylene alkylphenyi ethers containing an alkyl group having 6 to 12 carbon atoms in- 
average and 1 to 20 mo! of ethylene oxide. 

15) Polyoxypropylene alkyl or alkenyl ethers containing an alkyl or alkenyl group having 1 0 to 20 

25 carbon atoms in average and 1 to 20 mol of propylene oxide. • 25 

16) Polyoxybutylene alkyl or alkenyl ethers containing an alkyl oraikenyl group having 10 to 20 
carbon atoms in average and 1 to 20 mot of butylene oxide, 

1 7) Noniontc surfactants containing an alkyl or alkenyl group having 1 0 to.20 carbon atoms in 
average and 1 to 30 mol, in total, of ethylene oxide and propylene oxide or ethylene oxide and butylene 

30 oxide (the ratio of ethylene oxide to propyiene oxide or butylene oxide is 0.1/9.9 to 9.9/0.1). 30 
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1 8! Highsr fatty acid aikanolarnides or their alkylene oxide adducts of the following formula: 



(CHCHjOJ H 



r;,con 



{CHCH 2 0) m3 H 



10 



wherein R{, represents an alkyj or alkenyl group having 10 to 20 carbon atoms, R( s represents H or CH 3 , 
n 3 represents an integer of 1 to 3 and m 3 represents an integer of 0 — 3. 

1 9) Sucrose/fatty acid esters comprising a fatty acid having 1 0 to 20 carbon atoms in average 
and sucrose. 

20) Fatty acid/glyceroi monoesters comprising a fatty acid having 1 0 to 20 carbon atoms in 
average and glycerol. 

21) Alkylsmine oxides of the genera) formula: 

Ft' — N->0 



10 



'is 



wherein R; 3 represents an alkyl or alkenyl group having 10 to 20 carbon atoms and R^ 4 and R,' 5 
represent an alkyl group having 1 to 3 carbon atoms. 
22) Cationic surfactants of the general formulae: 



R 2 

I © 

■N 

k 



No. 1 



1 5 wherein at ieast one of R;, B' 2 , Rg and R 4 represents an alkyl or alkenyl group having 8 to 24 carbon 
atoms and others represent an alkyt group having 1 to 5 carbon atoms and X' represents a halogen. 



15 



i 

Rl-H-CH 2 C 6 H S 
k 



wherein RJ, RJ, R3 and X' have the same meaning as above. 



e 



No. 2 



Rj - N - Ri 
• I, 

(R 5 0) % H 



X 



/e 



Mo. 3 



20 



wherein R{, R£ and X' have the same meaning as above, Rg represents an alkylene group having 2 or 3 20 
carbon atoms and n 4 represents an integer of 1 to 20. 
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It is desirable that the composition contains at least 1 0 wt.% of one of more of the above- 
mentioned surfactants. 



[2] Sequestering agent: 

The composition may contain 0 to 50 wt.% of one or more builders selected from the group 
5 consisting of alkali metal salts and alkanoiamine saits of the following compounds: 5 
1 ! Salts of phosphoric acids such as orthophosphoric, pyrophosphoric, trspolyphosphoric, 
metaphosphoric, hexametaphosphoric or phytic acid, 

2i Salts of phosphonlc acids such as ethane-1 ,1-diphosphonic, ethane-1 ,2-triphosphonic, or 
ethane-1 -hydroxy- 1 ,1 -diphosphonic acid and derivatives thereof, ethane-hydroxy-1 ,1 ,2-triphosphonic, 
1 0 ethane-1 r 2-dicarboxy-1 ,2-diphosphonic, or methane-hydroxyphosphonic acid. 1 0 

3) Salts of phosphonocarboxyl'sc acids such as 2-phosphonobutane-1,2-dicarboxy!ic, 1- 
phosphonobutane-2,3,4-tricarboxytic or a-methyiphosphonosuccinic acid. 

4) Saits of amino acids such as aspartic or glutamic acid. 

5! Saits of aminopoiyacetic acids such as nitriiotriacetic, ethytenediaminetetraacetic or 
diethyienetriaminepentaaceticacid. 15 

6) High-molecular electrolytes such as polyacrylic acid, polyaconitic acid, polyitaconic acid, 
polycitraconic acid, polyfumaric acid, polymaleic acid, polymesaconic acid, poly-a-hydroxyacrylic acid, 
polyvinylphosphonic acid, sulfonated polymaleic acid, maleic anhydride/dtisobutylene copolymer, 
maletc a nhyd ride/sty rene copolymer, maleic anhydride/methyl vinyl ether copolymer, maleic 

20 anhydride/ethylene copolymer, maletc anhydride/ethyiene cross-linked copolymer, maieic 20 
anhydride/vinyl acetate copolymer, maleic anhydride/acrylonitrile copolymer, maleic anhydride/acrylate 
copolymer, maieic anhydride/butadiene copolymer, maleic anhydride/isoprene copolymer, poiy-/}- 
ketocarboxylic acid derived from maleic anhydride and carbon monoxide, itaconic acid/ethylene 
copolymer, itaconic acid/aconitic acid copolymer, itaconic acid/maleic acid copolymer, itaconic 

25 acid/acrylic acid copolymer, malortic acid/methylene copolymer, mesaconic acid/fumaric acid 25 
copolymer, ethylene glycol/ethylene terephthalate copolymer, vinylpyrrolidone/vinyl acetate copolymer, 
1 -butene-2,3,4-tricarboxyiic acid/itaconic acid/acrylic acid copolymer, polyester polyaldehyde 
carboxylic acid containing a quaternary ammonium group, cis-isomer of epoxysuccinic acid, poly[N,N- 
bis(carboxymethyl)acrylamide], polyjoxycarboxylic acids), starch succinate, maleate or terephthalate, 

30 starch phosphate, dicarboxystarch, dicarboxymethylstarch or cellulose succinate. 30 

7) Non-dissociating high molecules such as polyethylene glycol, polyvinyl alcohol, 
polyvinylpyrrolidone or cold water-soluble, urethanized polyvinyl alcohol. 

8) Salts of organic acids such as diglycolic, hydroxydjglycoftc, carboxymethyloxysuccinic, 

■ cyclopentane~1 ,2,3,4-tetracarboxylic, tetrahydrofurane-1 ,2,3,4-tetracarboxylic, tetrahydrofurane- 
35 2,2,5,5-tetracarboxylic, citric, lactic or tartaric acid, carboxymethylated products of sucrose, lactose or 35 
raffinose, carboxymethylated pentaerythritol, carboxymethylated gluconic acid, condensates of 
polyhydric alcohols or sugars with maleic or succinic anhydride, condensates of hydroxycarboxylic acids 
with maleic or succinic anhydride, benzenepolycarboxylic acids such as mellitic acid, ethane- 1,1 ,2,2- 
tetracarboxyiic, ethene-1,1,2,2-tetracarboxylic, butane-1,2,3,4-tetracarboxylic, propane-1,2,3- 
40 tricarboxylic, butane- 1 ,4-dicarboxylic, oxalic, sulfosuccinic, decane-1 ,1 0-dicarboxylic, sulfotricarboxyiic, 40 
sulfoitaconic, malic, hydroxydisuccinic or gluconic acid, CMOS or builder M. 

9] Aluminosilicates: 



No. 1 Crystalline aluminosilicates of the formula: 

x'(Mlp or M"0) • Al 2 0 3 • y'(Si0 2 ) • w'!H 2 0) 

45 wherein M' represents an alkali metal atom, M" represents an alkaline earth metal atom exchangeable 45 
with calcium and x', y' and w' represent each a molar number of the respective components and 
generally, 0.7 £ x ! £ 1 .5, 0.8 % y' g 6 and w' being any positive number. 

No. 2 As the detergent builders, those of the following general formula are particularly preferred: 

Na 2 0 ■ Al 2 0 3 • nSi0 2 • wH 2 0 

50 wherein n represents a number of 1 .8 to 3.0 and w represents a number of 1 to 6. 5C 

No. 3 Amorphous aluminosilicates of the formula: 

x{M 2 0)-AI 2 0 3 .y!Si0 2 )-w{H 2 0} 

wherein M represents a sodium and/or potassium atom and x, y and w represent each a molar number 
of the respective components within the following ranges'. 
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0.7 <xg 1.2 

1 .6 £ y £ 2.8 

w being any positive number including 0. 

No. 4 Amorphous aluminosilicates of the formula : 

5 ' X(M 2 0) • Al 2 0 3 • Y<Si0 2 } ■ Z(P z 0 5 ) ■ <y{H 2 0) 5 

wherein M represents Na or K and X, Y, Z and to represent each a molar number of the respective 
components within the following ranges: 

0.20 <X< 1.10 
0.20<Y£4.00 

0.001 gZ^0.80 1t > 

co being any positive number including 0. 

[3] Alkalis and inorganic electrolytes: 

Further, one or more of alkali metal salts shown below may be contained in the composition in an 
amount of 1 to 50 wt.%, preferably B to 30 wt.%, as alkalis or Inorganic electrolytes: silicates, 
1 5 carbonates and sulfates. Organic alkalis include, for example, triethanolamine, diethanolamine, 
monoethanolamine and triisopropanolamine. 

The following explains in detail incorporation of an alkali metal silicate into the coating agent. 
As to the coating of sodium percarbonate which is an Indispensable step for improving its storage 
stability, the mechanical strength of the coating is remarkably improved when a borate is used in 
20 combination with an alkali metal silicate. Thus, there is no fear of damaging the coating during the 
course of handling, particularly until the stage of blending with powdered detergents. 

Suitable alkali metal silicates are those of the formula Na 2 0 • nSi0 2 , wherein n represents a molar 
ratio of SiOj/NajO, and is 0.5 to 4. Examples of such alkali metal silicates are an aqueous solution of a 
crystalline sodium siticate such as sodium orthosilicate {2Na 2 0 • Si0 2 • xH 2 0, n = 0.5), sodium 
25 sesquisilicate (3Na 2 0 • 2Si0 2 ■ xH 2 0, n = 0.67), and sodium metasilicate (Na 2 0 • Si0 2 ■ xH 2 0, n= l),an 
aqueous solution of an amorphous sodium silicate such as Na z 0 • nSi0 2 {n = 1 — 4) and dehydrated 
sodium silicate powder thereof. 

The so-coated sodium percarbonate exhibits an excellent storage stability even when incorporated 
in conventional powdered detergents (spray-dried products), particularly low-phosphorus or 
30 phosphorus-free detergents containing zeolite blended thereof. Further, in addition to a synergistic 
coating effect obtained by using the borate and the alkali metal siiicate in combination, the strength of 
particles and the coating is improved by the use of the alkali metal silicate without deteriorating the 
solubility of sodium percarbonate. Thus, there is no fear of damaging the coating during stages until 
sodium percarbonate is blended with powdered detergents. 

35 [4| Antiredeposition agents: 

The composition may contain 0. 1 to 5% of one or more of the following compounds as 
antiredeposition agents: polyethylene glycol, polyvinyl alcohol, polyvinylpyrrolidone and carboxymethyl 
cellulose. 

[5] Fluorescent dyes: 

40 Fluorescent dyes represented by, for example, the following structural formulae (w), {x) and (y) 40 

may also be contained in the composition: 
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0 



S0 3 Na 



(w) 



SOzNa 




CH«CH — 

SOjNa 



(x) 



10 



15 



20 



25 




H 



S0 3 Na 



S0 3 Na 



[6] Enzymes (those exhibiting their essential enzymatic effects in the deterging step): 5 

In respect of reactivity, enzymes may be classified into groups of hydrolases, hydrases, 
oxidoreductases, desmolases, transferases and isomerases. Among them, hydrolases are particularly 
preferred. They include protease, esterase, carbohydrase and nuclease. 

Particular examples of proteases are pepsin, trypsin, chymotrypsin, collagenase, keratinase, 
elastase, subtilisin, BPN, papain, bromelin, carboxypeptidases A and B, aminopeptidase and 1 0 

aspergiilopeptidases A and B. 

Particular examples of esterases are gastric lipase, pancreatic lipase, vegetable lipases, 
phospholtpases, cholinesterases and phosphatases. 

As the carbohydrases, there may be mentioned, for example, cellulase, maltase, saccharase, 
amylase, pectmase, lysozyme, a-glycosidase and /S-glycosidase. 15 

The coated sodium percarbonate according to the invention exists stably together with an enzyme 
in the composition. The stability of the composition which comprises said coated sodium percarbonate 
and an enzyme is further improved by incorporating therein a synthetic zeolite in an amount of not less 
than 5 percent by weight. Such composition practically comprises 50 to 99 percent by weight of said 
coated sodium percarbonate and 0.1 to 1 0 percent by weight, as protease of 2.0 Anson unit per gram, 20 
and from 5 to 1 00 percent by weight, based on the weight of said coated sodium percarbonate, of a 
zeolite. The Anson unit is explained in Anson, M.L., Journal of General Physiolosy, vol. 22{1 939!, pages 
79 to 89. 

[7] Blueing agents: 

Various blueing agents may be incorporated in the composition, if necessary. Blueing agents of, 2 5 
for example, the following structure are recommended: 
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II ! 



-(S0 3 H) n 



wherein D represents blue or purple monoazo, disazo or anthraquinone dyestuff residue, X and Y 
represent each a hydroxy! group, amino group, aliphatic amino group which may be substituted with a 
hydroxyl, sulfonic acid, carboxylic acid or alkoxyi group, or an aromatic amino or aiicyclic amino group 
which may be substituted with a halogen atom or hydroxyl, sulfonic acid, carboxylic acid, lower alkyl or 
lower aikoxyl group and R represents a hydrogen atom or a lower alkyl group excluding a case in which 
R represents a hydrogen atom and (1 ) both X and Y represent hydroxy! or aikanolamino groups at the 
same time or (2) one of X and Y represents a hydroxy! group and the other represents an aikanolamino 
group, and n represents an integer of at least 2, and 



10 



15 



20 



25 



30 



35 



40 



D-NH-C 
N 



! 

N 



[1 1] Stabilizers for peroxides: 

They Include, for example, magnesium silicate, magnesium sulfate, magnesium oxide and 
magnesium chloride. 

Accordingly, sodium percarbonate to be incorporated in the bleaching detergent of the present 
invention can be stabilized by coating it with a coating agent containing a borate and a magnesium 
compound, As the borates, sodium borate is preferred, and sodium metaborate is particularly preferred. 
As the magnesium compounds, preferably one or more members selected from the group consisting of 
magnesium chloride, magnesium oxide, magnesium sulfate and magnesium silicate are used. Further, 
the coating agent may contain a sequestering agent such as an ethylenediaminetetraacetate or a 
mtrilotriacetate. 

Sodium percarbonate is used in an amount of perferably 0,1 to 30 wt.% based on the amount of 
the coating agent. The borate is used in an amount of preferably 1 0 to 9 5 wt.%, and the magnesium 



15 



10 



t 

Y 

wherein D represents a blue or purple azo or anthraquinone dyestuff residue and X and Y represent the 
same or different aikanolamino residue or hydroxyl group. 

[8] Caking inhibitors: 

The following caking inhibitors may also be contained in the composition: p-toluenesulfonates, 
xylenesulfonates, acetates, sulfosuccinates, talc, finely pulverized silica, clay, calcium silicate {such as 
Micro-cells of Johns-Manvili Co.), calcium carbonate or magnesium oxide. 

[9] Antioxidants: 

The antioxidants include, for example, tertbutylhydroxytoluene, 4,4'-butylidenebis{6-tertbutyl-3- 
methylpheno!), 2,2'-butylidenebis(6-tertbutyl-4-methylphenol), monostyrenated cresol, distyrenated 
cresol, monostyrenated phenol, distyrenated phenol and 1 ,1 '-bis-{4-hydroxyphenyl)cyclohexane. 20 

[10] Bleaching activating agents: 

The bleaching activating agents are compounds which form organic peracids in the presence of 
peroxy compounds in an aqueous alkali solution. They may be classified into the following three groups: 

1} organic acid anhydrides, 

2) ester compounds, and 

3) N-acyl compounds. 

As particular examples of the bleaching activating compounds, there may be mentioned trracetyl 
cyanurate (TACA), sodium p-acetoxybenzenesulfonate (SABS}, tetraacetylglycouryi (TAGUI 
acetylsaiicylicacid, N-acetylimidazole (AID), N,N,N',N'-tetraacetylethylenediamine (TAED) and 
pentaacetyl-/J-D-glucose. 
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compound is used in an amount of preferably 5 to 70 wt.% based on the amount of the coating agent. 
Generally, it is preferred to use the magnesium compound in an amount not more than that of the 
borate. 

On the contrary, the inventors have made further studies and found that when a borate and a 
5 magnesium compound are used in combination, a coated sodium percarbonate having more excellent 5 
storage stability can be obtained by the synergistic effect of the coating power of the borate and the 
stabilizing power of the magnesium compound, and that when this coated sodium percarbonate is 
incorporated in powdered detergents, bleaching detergents having remarkably excellent storage 
stability can be obtained. The present invention is based on these findings. 

10 Examples of magnesium compounds include magnesium sulfate, magnesium chloride, 10 

magnesium oxide, magnesium hydroxide, magnesium silicate, magnesium nitrate, magnesium 
phosphate and magnesium carbonate in an anhydrous form or in a hydrated form, and magnesium salts 
of various organic acids. Among these, magnesium sulfate, magnesium chloride, magnesium oxide and 
magnesium silicate in an anhydrous form or in a hydrated form are particularly preferred. 

1 5 The following examples are provided to illustrate the coated sodium percarbonate according to the 1 5 

invention. 

EXAMPLE 1 

Wetted sodium percarbonate having a moisture content of 1 0% and a dry average particle size of 
480 n obtained by a reaction between hydrogen peroxide and sodium carbonate in an aqueous solution, 

20 was fed to a continuous mixer at a rate of 5.3 kg/min by means of a continuous feeder. Sodium 20 
metaborate dihydrate having an average particle size of 1 50 ft was aiso fed to the this mixer at a rate of 
0. 1 78 kg/min by means of a continuous feeder, The feed rate was adjusted so as to give a residence 
time of 5 min in the mixer. The mixture was continuously supplied to a fluidized dryer to dry it at 130°C. 
The amount of boron in the coated sodium percarbonate was determined to be 0.42% in terms of 

25 boron. The coated sodium percarbonate was mixed with various second components and the stability of 25 
the mixtures was measured. The results are given in Table 1 . The stability was expressed by available 
oxygen residue obtained after a required amount of a sample was charged in a resin vessel provided 
with pinholes and left to stand at 50°C and 80% RH for 24 hours. 

TABLE 1 



Uncoated PC 
(amount: %) 


Coated PC 
(amount: %) 


Second component 
(amount: %) 


Stability 
{%> 




coated PC 
(90) 


zeoiite A~4 
(10) 


88.8 


uncoated PC 
(90) 




zeolite A-4 
(10) 


32,5 




coated PC 
(90) 


sodium metasilicate 
(10) 


45.6 


uncoated PC 
{90) 




sodium metasi licate 
(10) 


32.0 




coated PC 
(50) 


acid sodium pyrophosphate 
(50) 


98,2 


uncoated PC 
(50) 




acid sodium pyrophosphate 
(50) 


90.2 




coated PC 
(50) 


sodium tripolyphosphate 
(wet process) (50) 


93.8 


uncoated PC 
(50) 




sodium tripolyphosphate 
(wet process) (50) 


82 .8 



Note: PC means sodium percarbonate. 



30 EXAMPLE 2 

3.4 g of wetted sodium percarbonate having a moisture content of 12% and a dry average particle 
size of 400 /j and 0.1 kg of sodium borate decahydrate were charged in a batch mixer, and mixed 
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together for one min. The mixture was dried in a fluidized dryer at 1 60°C.The amount of boron in the 
coated sodium percarbonate was determined to be 0.40% in terms of boron. 

For the purpose of comparison, the above procedure was repeated with the exception that 
0.1 6 Kg of sodium carbonate, 0.78 Kg of colloidal silica (Si0 2 content of 20%) and 0.3 1 Kg of No. 3 
5 sodium silicate were used as coating agents in place of sodium borate decahydrate. The resulting 5 
coated sodium percarbonate was mixed with a commercialiy available detergent A (a phosphorus-free 
detergent containing zeolite blended therewith) in a mixing ratio of 9:1 in a resin vessel provided with 
pinholes, and left to stand at 40°C and 80% RHfor two weeks. Thereafter, available oxygen residue 
(stability) was measured. The results are given in Table 2. 



TABLE 2 





Coating agent 


Stabi lity {%) 


Present 


sodium borate decahydrate 


92.4 


invention 




Comparative 


sodium carbonate 


55.7 


example 








colloidal silica 


74.0 




No. 3 sodium silicate 


70.0 




uncoated 


44.6 



EXAMPLE 3 

The coated PC's prepared in Examples 1 and 2 were subjected to a storage stability test under the 
following conditions: 

{1)10 wt% of the coated PC was mixed with a commercially available detergent B (a phosphorus- 
15 free detergent containing zeolite) IS 
(2) 10 wt.% of the coated PC was mixed with a commercially available detergent C (a phosphorus- 
containing detergent containing sodium tripolyphosphate). 

10 g of each of the above mixtures was charged in a 50 cc plastic vessel. The vessel was closed 
and left to stand at 40 D C and 80% RH for 1 4 days. Thereafter, available oxygen residue was determined 
20 according to the following equation: 20 

available oxygen after storage 

available oxygen residue {%) = x 100 

available oxygen before storage 

The available oxygen was measured according to a 0,1 N potassium permanganate titration 
method. 

For the purpose of comparison, (1 ) uncoated PC obtained by drying wetted PC as such and (2) 
25 sodium perborate (PB) in addition to the coated PC of the present invention were also tested. 25 

PC coated with PC coated with Uncoated 
NaB0 2 -2H 2 0 NaB 2 0 7 - 10H 2 O PC PB 

Commercially 
available 

30 detergentB 9al 88 '° 307 91 -° 30 

(phosphorus-free, 
and containing 
zeolite) 

Commercially 35 
35 available 

detergent C 94.5 92.0 90,3 94.9 

(containing 

phosphorus 

and sodium 

40 tripolyphosphate) 4Q 
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sulfonate (SABS), triacetyiglycouryl (TAGU), acetylsaltcylic acid, N-acetyiimidazole (AID), N,N,N',N'- 
tetraacetyiethylenediamine (TAED) and pentaacetyl-/5-D-glucose. 

[1 1] Stabilizers for peroxides: 

They include, for example, magnesium silicate, magnesium suifate, magnesium oxide and 
5 magnesium chloride. 5 
The following examples will further illustrate the bleaching detergent composition, 

EXAMPLE 4 

1 00 g of sodium percarbonate was charged in a stirring type-mixer. A 25% aqueous solution of 
5 g of sodium metaborate tetrahydrate {NaBO., • 4H 2 0! (prepared by dissolving under heating} was 
10 sprayed thereon under stirring at 250 rpm. After stirring for 10 min, the mixture was dried with hot air to 
to obtain coated sodium percarbonate. 

For comparison, sodium percarbonate coated with boric acid (2.4 g of boric acid per 1 00 g of 
sodium percarbonate) was also prepared. 

10 wt.% of the coated sodium percarbonate was homogeneously mixed in a phosphorus-free 
1 5' powdery detergent of the following composition to obtain a bleaching detergent according to the 1 5 



present invention: 

Phosphorus-free bleaching detergent composition (the present invention): wt.% 

sodium dodecylbenzenesulfonate 20.0 

synthetic zeolite (type 4A) 20.0 

20 sodium silicate (JIS No. 2) 10,0 20 

sodium carbonate 5.0 

fluorescent dye 0.5 

sodium salt of carboxymethyloeilulose 1 .0 

enzyme (aicalase) 0.3 

25 sodium percarbonate (coated with sodium 25 

metaborate according to the Invention) 1 0.0 

water 5.0 

sodium sulfate balance 

Totai 100 



30 Three samples of the above composition containing sodium percarbonate coated with sodium 30 

metaborate according to the present invention, sodium percarbonate coated with boric acid for 
comparison and sodium percarbonate having no coating were subjected to storage stability tests in the 
same way in Example 3. The results are shown in Table 1. 
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TABLE 3 





Coating of 

^ nrl i i ttn 

o UU f Ul II 

percarbonate 


Available 
residue {%) 


Bleaching detergent 
of the invention 


5% sodium 
metaborate 
<NaBO s .4H 2 0) 


75.3 


Comparative 
Example 1 


2.4% boric 
acid (HjBOJ 


51.2 


Comparative 
Example 2 


none 


31.1 



* Coating rate of NaBO s : 2.4% 
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15 



it is apparent from Table 3 that the coating effects of sodium metaborate in the bleaching 
detergent of the present invention were far superior to those of boric acid coating. 

The bleaching detergent in this example was an absolutely phosphorus-free detergent containing 
zeolite. However, it had a high stability due to the sodium metaborate coating. 

EXAMPLE 5 

Sodium percarbonate was coated with a combination of sodium metaborate with another coating 
agent in the same way as in Example 4. The coating agents used are shown below. Amounts of the 
coating agents are shown by wt.% based on sodium percarbonate. 

(1 ) 5% sodium metaborate (NaB0 2 ■ 4H,0) + 5% polyethylene g!ycol (PEG, molecular weiqht: 
6000), ... - « 

(2) 5% sodium metaborate + 5% sodium carbonate, 

(3) 5% sodium metaborate + 0.5% disodium ethylersediaminetetraacetate (EDTA), 

(4) 5% sodium metaborate + 0.5% EDTA • di-triethanolamine salt, and 

(5) 5% sodium metaborate + 0.5% trisodium nitrilotriacetate (NTA). 

Six samples (i.e., the above-mentioned five samples of coated sodium percarbonate and non- 
coated sodium percarbonate) were incorporated in the same phosphorus-free bleaching detergent as in 
Example 4 (amount of sodium percarbonate: 10 wt.%). The resulting compositions were subjected to 
the same storage stability test as in Example 4 to obtain the results shown in Table 4. 



10 



15 



TABLE 4 





Coating of sodium percarbonate 


Aval table oxygen 
residue (%) 


© 


NaBO s .4H 2 0 + PEF 
5% 5% 


82.3 




NaB0 2 .4H 2 0 + Na,C0 3 
5% 5% 


77.7 


® 


NaB0 2 .4H 2 0 + EDTA.2Na 
5% 0.5% 


83.0 




NaB0 2 .4H 2 0 + EDTA 2TEA* 
5% 0.5% 


86.6 




NaB0 2 .4H 2 0 + NTA.3Na 
5% 0.5% 


84.4 




not coated 


30.5 



*EDTA dt-triethanoSamine salt. 



It is apparent from Table 4 that when sodium metaborate was used in combination with another 
coating agent a quite excellent storage stability was obtained. Particularly when sodium metaborate 
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was used in combination with an organic high molecular compound such as PEG or sequestering agent 
such as EDTA or NTA, a synergism was attained to improve the storage stability. 

EXAMPLE 6 

The solubilities, compression strengths and disintegrating properties of the coated sodium 
5 percarbonates prepared in Example 5 were examined to obtain the results shown in Table 5. 5 

[Test methods] 
Solubility 

1 I of city water was charged in a 1 I beaker. 1 g of granular sodium percarbonate was added 
thereto and the mixture was stirred at 200 rpm. A time required until electric conductivity of the 
1 0 solution became constant after the initiation of the stirring was measured and shown as dissolution 1 0 
time. 

Compression strength: 

A ioad was applied to a given amount of a sample under given conditions by means of an 
autographic recording device and the load required for 1 cm compression was determined. 

1 5 Disintegrating properties: 1 5 

1 00 g of a sample which passed through a 1 2-mesb sieve but did not pass through an 80 mesh 
sieve was charged in a 500 m! wide-mouth bottle made of a poiymer. 50 g of stainless steel balls (3$) 
were charged therein and a stopper was applied to the bottle. The bottle was fixed on an agitating 
device and agitated at 360 rpm for 10 min (amplitude: 4.5 cm). The disintegrating properties were 

20 expressed by the amount (wt.%) of the sample passed through the 80-mesh sieve. The smaller the 20 
amount {%}, the better. 



TABLE 5 





Coating of sodium percarbonate 


Solubility 
(sec) 


Compression 
strength 
(kg/cm*} 


Disintegrating 
properties 
(%) 




NaBG 2 .4r-L,0 + PEG 
5% 5% 


96 


20.3 


13=0 




NaBO s .4HjO + NaCO, 
5% 5% 


111 


18.8 


15.8 


® 


NaB0 2 .4H 3 0 + EDTA.2Na 
5% 0.5% 


93 


21.0 


13.8 


® 


NaB0 J .4H s 0 + EDTA.2TEA 
5% 0.5% 


92 


20.8 


13.9 


® 


NaB0j.4H,0 + NTA.3Na 
5% 0.5% 


95 


20.8 


14.2 


® 


not coated 


90 


20.6 


13.4 



it is apparent from Table 5 that the solubility, compression strength and disintegrating property of 
the sodium percarbonate were substantially unchanged by coating the same according to the process of 
25 the present invention, ^ 

EXAMPLE 7 

20 kg of wet sodium percarbonate was charged in a centrifugal diffusion type mixer (mixer, 
FKM — 130 D,T.M. Engineering Co., Ltd.). A powdery coating agent was added thereto under stirring 
and they were mixed for 1 0 min in total. Then, the coated sodium percarbonate was taken out and dried 
30 with hot air. . 30 

The coating agents used were as follows: 
(1)5% sodium metaborate (NaB0 2 ■ 4H 2 0) + 0.5% EDTA ■ 2TEA, 
{2! 4.54% borax (Na 2 B„0 7 • 1 0H a O) + 0.5% EDTA ■ 2TEA, and 
(3) 2.4% boric acid (H 3 B0 3 ) + 0.5% EDTA • 2TEA 
35 (The percentages are given by weight based on sodium percarbonate) 35 
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The three samples (i.e., two samples of coated sodium percarbonate according to the present 
invention and one comparative sample) and uncoated sodium percarbonate were incorporated in an 
amount of 10 wt.% in the following phosphorus-free bleaching detergent composition in the same 
manner as in Example 4 and 5. The results of the storage stability tests carried out in the same manner 
5 as in Example 4 are shown in Table 6, Residual activity of an enzyme {2.0 M aicalase! incorporated in 
the same manner as above was also determined. Enzymatic activity residue was determined 
according to the following formula and also shown in Table 6: 



10 



15 



20 



enzymatic activity residue {%) — ■ 



enzymatic activity after storage 
enzymatic activity before storage 



x 100 



The method of measuring the residual activity of enzyme is described in J.B.C. 244 (4), pp. 
789—793(1969) and Analyst 96, pp. 159—163(1971). 



Phosphorus-free bleaching detergent composition: 



sodium dodecylbenzenesulfonate 
synthetic zeolite (type 4A) 
sodium silicate (JiS No. 2) 
sodium carbonate 
fluorescent dye 

sodium salt of carboxymethyicetlulose 
enzyme (2.0 M aicalase) 
sodium percarbonate (coated) 
water 

sodium sulfate 



wt.% 
20.0 
20.0 
10.0 
5.0 
0.5 
1.0 
0.3 
10.0 
5.0 
balance 
Total 100 
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TABLE 6 





Coating of sodium percarbonate 


Available 
oxygen 
residue (%) 


Enzymatic 
activity 
residue (%) 




NaBOj.4H 2 0 + EDTA.2TEA 
5% 0.5% 


90.1 


95.4 




Naj,B 4 O T .10H s O + EDTA.2TEA 
4.54%* 0.5% 


86.2 


94.4 


® 


H 3 B0 3 + EDTA.2TEA 
2.4% 0.5% 


73.8 


90.2 




not coated 


32.0 


80.3 



"Coating rate of anhydrous coating agent: 2.4%. 

it is apparent from Table 6 that in the phosphorus-free bleaching detergents (1 ) and (2! according 
to the present invention, stability of sodium percarbonate was extremely high and stability of the 
enzyme was also excellent, though they contained zeolite. 

EXAMPLE 8 

30 1 0 wt.% of the coated sodium percarbonate of the present invention prepared in Example 7 



25 
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(sodium percarbonate coated with NaB0 2 • 4H 2 0 or Na 2 B 4 H, ■ 1 0H 2 0) or one of the two comparative 
samples (sodium percarbonate coated with H 3 B0 3 or uncoated sodium percarbonate) was incorporated 
in a powdery bleaching detergent of the following composition. They were subjected to the storage 
stability test to examine available oxygen residue in sodium percarbonate and enzymatic activity residue 
5 (2.0 M alcaiase). The results are shown in Table 5. The test method was the same as in Example 4 and 
7. 



10 



15 



Bleaching detergent composition: 



sodium dodecylbenEenesulfonate 
sodium tripolyphosphate 
sodium silicate (JIS No. 2} 
sodium carbonate 
fluorescent dye 

sodium salt of carboxymethylcellulose 
enzyme (2.0 M alcaiase) 
sodium percarbonate 
water 

sodium sulfate 



wt.% 



20.0 
18.0 
10.0 

5.0 

0.5 

0.5 

0.3 
10.0 

5.0 
balance 
Total 100 



10 



15 



TABLE 7 





Coating of sodium percarbonate 


Available 
oxygen 
residue (%} 


Enzymatic 
activity 
residue {%) 


© 


NaBO a .4H 2 0 + EDTA.2TEA 
5% 0.5% 


95.8 


84.8 




Na.B.O^IOrLO + EDTA.2TEA 
5% 0-5% 


96.0 


85.0 




H 3 B0 3 + EDTA.2TEA 
5% 0.5% 


90.2 


' 80.4 




not coated 


as.s 


60.5 



20 



The bleaching detergent composition in this example contained STPP as in the conventional 
detergent compositions. Samples (1 } and (2) according to the present invention exhibited quite 
excellent storage stabilities. This fact indicates that the bleaching detergents of the present invention 
have a quite high storage stability irrespective of the presence or absence of zeolite. 
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EXAMPLE 9 

1 00 g of sodium percarbonate was charged in an agitating mixer. A 25% aqueous solution of 5 g 25 
of sodium metaborate (Na 2 B0 2 • 4H 2 0) (prepared b/ dissolving the metaborate in water with heating) 
and a 25% aqueous solution of 1 g (on a solid base) of sodium silicate (JIS No. 3) (Na a O • 3Si0 2 • aq) 
were sprayed thereon with stirring at 250 r.p.m. After stirring for 10 min, sodium percarbonate was 
dried with hot air to obtain coated sodium percarbonate. 

For the purpose of comparison, sodium percarbonate coated with only sodium metaborate (7.1 g 30 
of Na 2 B0 2 ■ 4H 2 0 per 1 00 g of sodium percarbonate), sodium percarbonate coated with boric acid 
(3.4 g of boric acid per 1 00 g of sodium percarbonate), sodium percarbonate coated with boric acid and 
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sodium silicate (J IS No. 3) (2.4 g of boric acid and 1 g (on a solid basis! of JIS No. 3 sodium siiicate per 
1 00 g of sodium carbonate), and sodium percarbonate coated with only the silicate (3.4 g (on a solid 
basis) of JIS No. 3 sodium silicate per 100 g of sodium percarbonate} were also prepared. 

1 0 wt.% of each of these coated sodium percarbonates was uniformly incorporated in a powdered 
5 phosphorus-free detergent having the following composition to obtain a bleaching detergent: 



Phosphorus-free biaaching detergent composition ^ % 

sodium dodecylbenzenesulfonate 20.0 

synthetic zeolite (type 4A) 20.0 

sodium silicate (JiS No. 2) ' 10.0 

10 sodium carbonate 5.0 10 

fluorescent dye 0-5 
sodium salt of carboxymethylcellulose 1 .0 

enzyme (alcalase) 0-3 

sodium percarbonate 1 0,0 

15 water 5-0 15 

sodium sulfate baiance 

Total 1 00 



Six samples of the above compositions containing, as sodium percarbonate to be incorporated, 
one coated with sodium metaborate and sodium silicate according to the present invention, one coated 
20 with only sodium metabarate, one coated with boric acid, one coated with boric acid and sodium 20 
silicate, one coated with only sodium silicate and uncoated sodium percarbonate for the purpose of 
comparison were subjected to a storage stability test, The results are given in Table 8. 

TABLE 8 





Coating of sodium percarbonate* 


Available oxygen 
residue (%) 


Bleaching detergent of 
the present invention 


5% sodium metaborate (NaBO, .4R>0) 
1% sodium siHcate (JiS No. 3) 


85.4 


Comparative Example 3 


7.1% sodium metaborate (NaB0 2 .4H 2 0) 


79.7 


Comparative Example 4 


3,4% boric acid (H 3 B0 3 ) 


60.8 


Comparative Example 5 


2.4% boric acid (HjBO,) 

1% sodium silicate (JIS No. 3) 


63.3 


Comparative Exampie 6 


3.4% sodium silicate (JiS No. 3) 


45.3 


Comparative Exampie 7 


none 


31.1 



*The amount (coating ratio) of the coating agent was 3.4% (on a water-free basis) based on sodium 
percarbonate in a! I cases. 



It is apparent that the available oxygen residue of the bleaching detergent containing sodium 
25 percarbonate coated with sodium metaborate and sodium silicate of the present invention, is higher 25 
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than those of the bleaching detergents of Comparative Examples 3 to 7, and the bleaching detergent of 
the present invention is superior in the coating effect to those of Comparative Examples. 

The bleaching detergent used in this example does not contain phosphorus at all and is a 
phosphorus-free detergent containing 2eolite blended therewith. But the bleaching detergent according 
5 to the present invention exhibits a good stability because of an excellent coating effect due to sodium S 
metaborate and sodium silicate. 

EXAMPLE 10 

The solubility, compression strength and disintegrating property of the coated sodium 
percarbonates prepared in Example 3 were examined. The results are given in Table 9. 

TABLE 9 





Coating of sodium 
percarbonate* 


bOIUDI !i ty 

(sec) 


Compression 
st rength 
{kg/cm 2 } 


Disintegrating 
property 
(%) 


Bleaching 
detergent 
of the present 
invention 


5% NaBQ 2 .4H 2 0 

1% sodium silicate"* 


98 


19.5 


6.2 


Comparative 
Example 3 


7.1% NaB0 2 .4H 2 0 


98 


20.7 


13.9 


Comparative 
Example 4 


3.4% boric acid (H 3 B0 3 ) 


95 


21.0 


14.4 


Comparative 
Example S 


2.4% boric acid 

1% sodium silicate 


96 


19.6 


7.7 


Comparative 
Example 6 


3.4% sodium silicate 


109 


19.4 


8.2 


Comparative 
Example 7 


none 


90 


20.6 


13.4 



*The amount {on a water-free solid basis) of the coating was 3.4%. 



**J1S No. 3 S sodium silicate on a solid basis. 



It is apparent from Table 9 that the solubility is substantially unchanged though sodium 
percarbonate is coated according to the process of the present invention, and the disintegrating 
property is remarkably improved when coated with sodium metaborate and sodium silicate according to 
the process of the present invention, 

15 EXAMPLE 11 10 

Sodium percarbonate was coated by the procedure of Example 9 using various sodium silicates in 
combination with sodium metaborate. The following coating agents were used: 

© 5% NaB0 2 - 4H z O + 1 % (on a solid basis) sodium orthostlicate, 

©5% MaB0 2 - 4H z O + 1% (on a solid basis) sodium metasilicate, 
20 © 5% NaBQ 2 - 4H 2 0 + 1% {on a solid basis) sodium silicate (JIS No. 1 }, 15 

® 5% NaBOj • 4H 2 0 + 1 % (on a solid basis! sodium silicate (JIS No. 2), 

© 5% MaB0 2 • 4H z O + 1 % (on a solid basis) sodium silicate (JIS No, 3), and 

®7.1%NaB0 2 -4H 2 O 

Each of seven samples (i.e., the above six coated sodium percarbonates and uncoated sodium 
25 percarbonate) in an amount of 10 wt.% in terms of sodium percarbonate was incorporated In a 20 
phosphorus-free bleaching detergent having the same composition as that of Example 9, A storage 
stability test was conducted In a similar manner to that described in Example 9. Further, these seven 
sodium percarbonates were subjected to a disintegrating test in a similar manner to that described in 
Example 1 0. The samples of sodium percarbonates after the completion of the disintegrating test were 
30 further subjected to the storage stability test. The results are given in Table 1 0. 25 
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TABLE 10 





Coating of sodium percarbonate* 


Available 
oxygen 
residue 
(%) 


Disintegrating 
property 
(%) 


Avai lable oxygen 

residue, % by 
storage test after 
uisiniscfraiion xesi 


© 


5% NaB0 2 .4H 2 O + 

1% sodium orthosilicate 


81.0 


10.8 


75.1 




5% NaBOj^HjO + 

1% sodium metaslficate 


B2.3 


9.0 


79.8 


® 


5% NaB0 2 .4H 2 0 + 

1% sodium siiicate {J!S No. 1) 


82.3 


7.8 


82.1 


® 


5% NaB0 2 .4H,0 + 

1% sodium silicate (J1S No, 2) 


64.0 


6.2 


83.0 




5% NaBOj.4H s O + 

1% sodium silicate (JiSNo. 3) 


85.4 


6.2 


64.4 


® 


7.1% NaBO a .4H a O 


79.7 


13.9 


72.9 




none 


31.1 


13.4 


30.5 



•The coating ratio on a water-free basis was 3.4%. 



it is apparant from Table 1 0 that products ( 1 } to (5) of the present invention exhibits an excellent 
storage stability by the synergistic coating effect of the borate and the silicate. By using the borate and 
the silicate in combination, the coated particles have a strength which could not be obtained by the 
5 ' coating of only the borate. As seen from the storage test result after the disintegrating test, damage 5 
resistance can be imparted to the coated particles. Therefore, the coating of the coated particles of the 
present invention ts hardly damaged on the way of transportation in the blending stage with bleaching 
detergents and, even when the particles are damaged, the storage stability is not substantially 
deteriorated. 

10 EXAMPLE 12 10 
Sodium percarbonate was coated by the procedure of Example 9 with the exception that sodium 
metaborate and sodium siiicate were used in combination with other coating agents shown below. The 
amount of the coating agent was wt.% based on sodium percarbonate. 

® 5% NaB0 2 • 4H 2 0 + 1 % (on a solid base) sodium siiicate {JIS No. 3) + 5% polyethylene glycol 
15 (PEG, molecular weight = 6000), 15 
® 5% iMaBO a • 4H 2 0 + 1% (on a solid basis) sodium siiicate (JIS No. 3) + 5% sodium carbonate, 
® 5% NaBOj ■ 4H a O + 1% {on a solid basis) sodium silicate (JIS No. 3) + 0.5% disodium 
ethylenediaminetetraacetate (EDTA), 

® 5% NaBOj • 4HjO + 1 % (on a solid basis) sodium silicate (JIS No. 3) +• 0.5% EDTA 
20 di(triethanolamine) salt, and 20 
® 5% NaBOj • 4H 2 6 + 1% (on a soiid basis) sodium silicate (JiS No. 3) + 0.5% trisodium 
nitrilotriacetate (NTA) 

10 wt.% of each of six samples (i.e., the above five coated sodium percarbonates and uncoated 
sodium percarbonate! was incorporated in the phosphorus-free bleaching detergent having the same 
25 composition as that of Exampie 9. A storage stability test was conducted in a similar manner to that'' 25 
described in Example 9. The results are given in Tabie 1 1 . 
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TABLE 11 





Coating of sodium percarbonate 


A li'i i I'll h to ftvu nor* 

residue [%) 




NaBOj^HjO + No. 3 sodium silicate + PEG 
5% 1% 5% 


37.2 


® 


NaB0 a ,4HjO + No. 3 Sodium silicate -i-N&jCOj 
5% 1% 5% 


86.6 


® 


NaB0 2 .4H 2 0 +- No. 3 sodium silicate + EDTA.2Na 
5% 1% 0.5% 


87,7 




NaB0 2 .4H 2 0 + No. 3 sodium silicate + EDTA.2TEA 
5% 1% 0.5% 


90.9 




NaBQ 2 ,4H 2 0 + No. 3 sodium silicate + NTA.3Na 
5% 1% 0.5% 


88.8 


® 


none 


30.5 



It is apparent from Tabie 1 1 that sodium percarbonate exhibits an excellent storage stability aiso 
when coated with sodium perborate, sodium silicate and other coating agents in combination. 
Particularly, when sodium perborate and sodium silicate are used in combination with an organic high- 
5 molecular compound such as PEG or a sequestering agent such as EDTA or NTA, a synergistic effect 5 
can be obtained and the storage stabiifty Is further improved. 

EXAMPLE 13 

20 kg of wet sodium percarbonate was charged in a centrifugal diffusion type mixer (Lodige Mixer, 
FKM — 1 30D, T.M. Engineering Co., Ltd.). A powdered coating agent was added thereto with stirring. 
10 Mixing was conducted for 10 minutes in total. Then the coated sodium percarbonate was taken out and 1Q 
dried with hot air. The following coating agents were used. 

® 5% sodium metaborate (NaB0 2 • 4H 2 0) + 1 % (on a solid basis) sodium sliicate !JIS No. 
3) + 0.5% EDTA ■ 2TEA, 

® 4.54% borax (Na 2 B 4 0 7 ■ 10H 2 OJ + 1% (on a solid basis) sodium silicate <JiS No. 3) + 0.5% 
15 EDTA -2TEA and ' 15 

(1-2.4% boric acid (H 3 B0 3 ) + 1% {on a solid basis) sodium silicate (JIS No. 3) + 0.5% EDTA ■ 2TEA. 
Note: The percentage is wt.% based on sodium percarbonate. 

1 0 g of each of four samples [i.e., the above three coated sodium percarbonates (two samples of 
the present invention and one sample of comparative example) and uncoated sodium percarbonate] 
20 was incorporated in a phosphorus-free bleaching detergent composition having a composition given 20 
below as in Examples 9 and 1 0. A storage stability test was conducted in a similar manner to that 
described in Example 9. The results are given in Table 1 2. Further, the residual activity of an enzyme 
{alcaiase 2.0 M) simultaneously Incorporated in the composition was aiso measured. 
(1971). 
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5 



Phosphorus-free bleaching detergent composition 


wt.% 


sodium dodecylbenzenesulfonate 


20.0 


synthetic zeolite (type 4 A} 


20.0 


sodium silicate (JiS No. 2) 


10.0 


sodium carbonate 


5.0 


fluorescent dye 


0.5 


sodium salt of carboxymethylceiiulose 


1.0 


enzyme (alcalase 2.0 M) 


0.3 


sodium percarbonate (coated) 


10.0 


water 


5.0 


sodium sulfate 


balance 



5 



Total 100 

TABLE 12 





Coating of sodium percarbonate* 


Available 
oxygen 

residue {%) 


Enzymatic 
activity 
residue (%) 




NaBO 2 ,4H 2 0 + sodium silicate** + EDTA.2TEA 
5% 1% 0.5% 


93.9 


96.8 




NajBjOj.lQHs.O + sodium silicate + EDTA.2TEA 
4.54% 1% 0.5% 


89.0 


94.0 




H 3 BO s + sodium silicate + EDTA.2TEA 
2.4% 1% 0.5% 


75.0 


90.4 




none 


32.0 


80.3 



*The coating rate on a water-free basis was 3.9% in al! cases. 



**sodium silicate (JIS No. 3). 

It is apparent from Table 1 2 that sodium percarbonate exhibits very good stability and the enzyme 
also has an excellent stability, though the bleaching detergents © and (D of the present invention contain 
15 zeolite blended therewith. 15 

EXAMPLE 14 

1 0 wt.% of each of the coated sodium percarbonates {coated with NaBO z • 4H 2 0 and 
Na 2 B 4 0 7 • 10H 2 O in combination with sodium silicate) of the present invention prepared in Example 13 
and two comparative samples (one coated with H 3 B0 3 in combination with sodium silicate and prepared 
20 In Example 5 and uncoated sodium percarbonate) was incorporated in a powdered bleaching detergent 20 
having a composition given below. A storage stability test was conducted in a similar manner to that 
described in Examples 9 and 1 3. The test results on the available oxygen residue of sodium 
percarbonate and enzymatic activity residue of alcaiasa 2.0 M are given in Table 1 3. 
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Bieaching detergent composition 



wt.% 



10 



sodium dodecylbenzenesulfonate 
sodium tripoly phosphate 
sodium silicate (JIS No. 2} 
sodium carbonate 
fluorescent dye 

sodium salt of carboxymethylcellulose 
enzyme (alcalase 2.0 M) 
sodium percarbonate 
water 

sodium sulfate 



20.0 
18.0 
10.0 

5.0 

0.5 

0.5 

0.3 
10.0 

5.0 
balance 
Total 100 



10 



TABLE 13 





Coating of sodium percarbonate* 


Available 

oxygen 
residue (%) 


Enzymatic 
activity 
residue {%) 


© 


NaBO z .4HjO + sodium silicate + EDTA.2TEA 
5% 1% 0.5% 


97.0 


84.8 


@ 


NajBjO 7 - 10H !° + sodium silicate + EDTA.2TEA 
4.54% 1% 0.5% 


96.0 


86.0 


8 


H a B0 3 + sodium silicate + EDTA.2TEA 
2.4% 1% 0.5% 


90.8 


61 .0 




none 


88.8 


60.5 



"The coating rate on a water-free basis was 3.9%. 

This example shows the use of a conventional bleaching detergent composition containing STPP. 
1 5 Here also, the composition of the present invention exhibits a very excellent storage stability. This fact 
shows that the bleaching detergent of the present invention has a very excellent storage stability, 
irrespective of whether zeolite is present or not. 

EXAMPLE 15 

1 00 g of sodium precarbonate was charged in an agitating mixer. A 25% aqueous solution of 5 g . 
20 of sodium metaborate tetrahydrate (NaBO, • 4H 2 0) {prepared by dissolving the metaborate in water 
with heating) and a 25% aqueous solution of 1 g of anhydrous magnesium sulfate (MgSO«) were 
sprayed thereon with stirring at 250 r.p.m. After stirring for 1 0 min r sodium percarbonate was dried 
with hot air to obtain coated sodium percarbonate. 

Porthe purpose of comparison, sodium percarbonate coated with only sodium metaborate (7.1 g 
25 of NaB0 2 • 4H 2 0 per 1 00 g of sodium percarbonate}, one coated with boric acid (3.4 g of boric acid per 
100 g of sodium percarbonate), one coated with boric acid and anhydrous magnesium sulfate (2.4 g of 
boric acid and 1 g of MgS0 4 per 1 00 g of sodium percarbonate), and one coated with only anhydrous 
magnesium sulfate (3.4 g of MgS0 4 per 1 00 g of sodium percarbonate) were also prepared. 

1 0 wt.% of each of these coated sodium percarbonates was uniformly incorporated in a powdered 
30 phosphorus-free detergent having the following composition to obtain a bieaching detergent: 



15 



20 



25 



30 
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Phosphorus-free bleaching detergent composition 



wt.% 



10 



sodium dodecylbenzenesulfonate 
synthetic zeolite (4A type) 
sodium silicate (JIS No. 2) 
sodium carbonate 
fluorescent dye 

sodium sait of carboxymethylcellulose 
enzyme (alcaiase) 
sodium percarbonate 
water 

sodium sulfate 



20.0 
20.0 
10.0 

5.0 

0.5 

1.0 

0.3 
10.0 

5.0 
balance 
Total 100 
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Six samples of compositions containing, as sodium percarbonate to be incorporated in the above 
composition, one coated with sodium metaborate and MgS0 4 according to the present invention, one 
coated with only sodium metaborate, one coated with boric acid, one coated with boric acid and 
1 5 MgS0„, one coated with only MgS0„ and uncoated sodium percarbonate, were subjected to a storage 1 5 
stability test. The results are given in Table 1 4. 



TABLE 14 





Coating of sodium percarbonate" 


Available oxygen 
residue (%) 


Bleaching detergent of 
the present invention 


5% sodium metaborate (NaBO^HjO) 
1% MgSQ., 


86,2 


Comparative Example 6 


7.1% sodium metaborate (NaB0j.4H s 0) 


79.7 


Comparative Example 9 


3.4% boric acid (HjB0 3 ) 


60 .8 


Comparative Example 10 


2.4% boric acid {H-.BO,) 
1% MgSO, 


65.0 


Comparative Example 11 


3.4% MgS0 4 


50,8 


Comparative Example 12 


none 


31 .1 



'The'ratio (coating ratio) of coating agent to sodium percarbonate was 3.4% on a water-free 
solid basis" in all cases. 



It is apparent that the available oxygen residue of the bleaching detergent containing sodium 
percarbonate coated with sodium metaborate and MgS0 4 according to the present invention is higher 
20 than those of Comparative Examples 8 and 12, and the bleaching agent of the present invention is 20 
superior in the coating effect to those of Comparative Examples 8 to 1 2. 

The bleaching detergent used in this example does not contain phosphorus at all and is a 
phosphorus-free detergent containing zeolite blended therewith. But the bleaching detergent according 
to the present invention exhibits a good stability because of an excellent coating-stabilizing effect due to 
25 sodium metaborate and fv1gS0 4 . 25 
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EXAMPLE 16 

Sodium percarbonate was coated by the procedure of Example 1 5 using various magnesium 
compounds in combination with sodium metaborate. The following coated agents were used: 
© 5% NaBOj ■ 4H 2 0 + 1% (on a water-free solid basis) MgS0 4 , 

© 5% NaB0 2 • 4H 2 0 + 1 % (on a water-free solid basis) MgCI 2 , 5 
© 5% NaB0 2 - 4H 2 0 + 1 % ion a water-free solid basis) 2MgO • 3Si0 2 , 
<§> 5% NaB0 2 ■ 4H 2 0 4- 1 % (on a water-free solid basis) MgO and 
<D7.1%NaB0 2 • 4H 2 0 

10wt.% of each of six samples (i.e., the above five coated sodium percarbonate and uncoated 
sodium percarbonate) was incorporated in the phosphorus-free bleaching detergent having the same 10 
composition as that of Example 1 5. A storage stability test was conducted in a similar manner to that 
described in Example 1 5. The results are given in Table 1 5. 



TABLE 15 





Coating of sodium percarbonate* 


Available 

oxygen 
residue, % 


© 


5% NaBO a .4HjO + 1% MgSO„ 


85.8 


© 


5% NaB0 2 .4H 2 O + 1% MgCI 2 


83.9 


CD 


5% NaB0 3 .4H J 0-i-1%2Mg0.3SiO i! 


84,0 


© 


5% NaBOj^HjO + 1% MgO 


B2.1 


® 


7.1% NaBO^HjO 


79.7 


® 


none 


31.1 



*The coating ratio was 3.4% (on a water-free basis) on sodium 
percarbonate in all cases. 



It is apparent that compositions © to © of the present invention exhibit a very excellent storage 
1 5- stability by the synergistic effect of the coating power of the borate and the stabilizing power of the -j 5 
magnesium compound. 



EXAMPLE 17 

Sodium carbonate was coated by the procedure of Example 1 5 with the exception that sodium 
metaborate and magnesium sulfate were used in combination with other coating agents shown below. 
20 The amounts of the coating agents were wt.% based on sodium percarbonate. 20 

© 5% NaB0 2 -4H 2 0 + 1% (on a water-free solid basis) MgS0 4 + 5% polyethylene glycol {PEG, 
molecular weight = 6000), 

® 5% NaB0 2 - 4H 2 0 + 1% (on a water-free solid basis) MgS0 4 + 5% sodium carbonate, 

® 5% NaB0 2 • 4H 2 0 + 1% (on a water-free solid basis) MgS0 4 + 0.5% disodium 
25 ethylenediaminetretraacetate (EDTA • 2Na), 25 

© 5% NaBOj, • 4H 2 0 + 1 % (on a water-free solid basis) MgS0 4 + 0.5% EDTA ■ di(triethanolamine) 
salt (2TEA) and 

® 5% NaB0 2 • 4H 2 0 + 1 % (on a water-free solid basis) MgS0 4 + 0.5% trisodium nitrilotriacetate 
(NTA ■ 3Na}. 

30 10 wt,% of each of six samples (i.e., the above five coated sodium percarbonate and uncoated 30 

sodium percarbonate) was incorporated in the phosphorus-free bleaching detergent having the same 
composition as that of Example 1 5. A storage stability test was conducted in a similar manner to that 
described in Example 1 5. The results are given in Table 3. 
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TABLE 16 





Coating of sodium percarbonate 


Available 

oxygen 
residue, % 


CD 


NaB0 2 .4H 2 O + MgSQ 4 + PEG 
5% 1% 5% 


68.0 


© 


NaB0 2 .4H 2 O + MgSO t + Na 2 C0 3 
5% 1% 5% 


86.0 


® 


NaB0 3 .4H 2 0 + MgSO< + EDTA.2Na 
5% 1% 0,5% 


86.0 




NaB0 2 .4H 2 0 + MgSQ< + EDTA.2TEA 
5% 1% 0.5% 


91.3 


© 


NaB0 2 .4H,0 + MgS0 4 + NTA.SNa 
5% 1% 0.5% 


90.6 


® 


none 


30.5 



It is apparent that sodium percarbonate exhibit a very excellent storage stability also when coated 
with sodium metaborate, magnesium sulfate and other coating agents in combination. Particuiariy, 
when sodium metaborate and MgS0 4 are used in combination with an organic high-molecular 
5 compound such as PEG or a sequestering agent such as EDTA or NTA, the storage stability is further 5 
improved by the synergistic effect. 

EXAMPLE 1 8 

The solubility, compression strength and disintegrating property of the coated sodium 
percarbonates prepared in Example 1 7 were examined. The results are given in Table 17, 

TABLE 17 





Coating of sodium percarbonate 


Solubility 
(sec) 


Compression 
strength 
(kg/cm 2 ) 


Disintegrating 
property 

{%) 


© 


NaBO,.4H 3 0 + MgS0 4 4- PEG 
5% 1% 5% 


94 


18.9 


15.0 




NaBO z .4H a O + MgS0 4 + Na 2 C0 3 
5% 1% 5% 


93 


19.6 


14.7 


© 


NaB0 2 .4H 2 0 + MgSO, + EDTA.2N|a 
5% 1% 0.5% 


91 


19.2 


14.6 




NaB0 2 .4H 2 0 + WgSO, + EDTA.2TEA 
5% 1% 0.5% 


90 


21 .3 


13.3 


© 


NaB0 2 .4H a O + MgS0 4 + NTA.SNa 
5% 1% 0.5% 


95 


22.1 


13.3 


© 


none 


90 


20.6 


13.4 



It is apparent from Table 1 7 that the solubility, compression strength and disintegrating property 
of sodium percarbonate coated according to the process of the present invention are nearly equal to 
those of uncoated sodium percarbonate. 
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EXAMPLE 19 . . n-J . ... 

20 kg of wet sodium percarbonate was charged in a centrifugal diffusion type mixer (Lodige Mixer, 
FKM— 1 SOD, T.M. Engineering Co., Ltd.). A powdered coating agent was added thereto with stirring. 
Mixing was conducted for 1 0 minutes in total. Then the coated sodium percarbonate was taken out and 
5 dried with hot air. The following coating agents were used: 5 

© 5% sodium metaborate (NaB0 2 ■ 4H 2 0) 4- 1% (on a water-free solid basis) MgS0 4 + 0.5% 
EDTA • 2TEA 

® 4.54% borax (Na 2 B 4 0 7 • 1 0H 2 O) + 1 % (on a water-free solid basis) MgS0 4 + 0.5% EDTA ■ 2TEA 

1 0 CD 2.4% boric acid (H 3 B0 3 ) + 1 % (on a water-free solid basis) MgSO„ + 0.5% EDTA • 2TEA ^ 0 

Note: The percentage is wt.% based on sodium percarbonate. 

10 wt.% of each of four samples [i.e., the above three coated sodium percarbonates (two samples 
of the present invention and one sample of comparative example) and uncoated sodium percarbonate] 
was incorporated in a phosphorus-free bleaching detergent composition having a composition given 

1 5 beiow as in Examples 1 5 and 16. A storage stability test was conducted in a similar manner to that y 5 

described in Example 1 5. The results are given in Table 1 8. Further, the residual activity of an enzyme 
(alcaiase 2.0 ^'simultaneously incorporated in the composition was also measured. 



25 



20 



phosphorus-free bleaching detergent composition 


wt.% 


sodium dodecylbenzene sulfonate 


20.0 


synthetic zeolite (type 4A) 


20.0 


sodium silicate (JIS No. 2) 


10.0 


sodium carbonate 


5.0 


fluorescent dye 


0.5 


sodium salt of carboxymethylceliulose 


1.0 


enzyme (alcaiase 2.0 MS 


0.3 


sodium percarbonate (coated) 


10.0 


water 


5.0 


sodium sulfate 


balance 




Total 100 



20 



25 



TABLE 18 





Coating of sodium percarbonate* 


Available oxygen 

residue (%) 


Enzymatic activity 
residue {%) 




NaBOj.4HjO + MgSO< + EDTA.2TEA 
5% 1% 0.5% 


92.8 


96.0 


© 


NajB.A.IuHjO + MgS0 4 + EDTA.2TEA 
4.54% 1% 0.5% 


89.8 


96.0 




HjBO, + MgSO„ + EDTA.2TEA 
2.4% 1% 0.5% 


74.0 


90.0 


® 


none 


32.0 . 


81.0 



"The coating ratio on a water-free solid basis was 3.9% based on sodium percarbonate in 
all cases. 
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It is apparent from Table 1 8 that in the phosphorus-free bleaching detergent CD and © of the 
present invention, sodium percarbonate exhibits s very good stability and the enzyme also has an 
excellent stability, though zeoiite is incorporated therein. 

EXAMPLE 20 

5 1 0 wt.% of each of the coated sodium percarbonate (coated with MaB0 2 • 4H 2 0 and » 

Na 2 B 4 0 7 • 1QH 2 0 in combination with MgS0 4 ) of the present invention prepared in Example 5 and two 
comparative samples (one coated with HjBO-j/MgSO,, prepared in Example 5 and uncoated sodium 
percarbonate) was incorporated in a powdered bleaching detergent having a composition given below. 
A storage stability test was conducted in a similar manner to that described in Examples 1 5 and 1 9. The 
10 test results on the available oxygen residue of sodium percarbonate and the enzymatic activity residue 10 
of alcalase 2.0 M are given in Table 1 9. 

Bleaching detergent composition wt.% 



20 



sodium dodecylbenzenesulfonate 20.0 

sodium tripolyphosphate 18 -0 

15 sodium silicate WIS No. 2) 10.0 15 

sodium carbonate 5.0 

fluorescent dye 0.5 

sodium salt of carboxymethytcellulose 0.5 

enzyme {alcalase 2.0M) 0.3 

sodium percarbonate ^.0 20 
water 



5.0 



sodium sulfate balance 



Total 100 



TABLE 19 





Coating of sodium percarbonate* 


Available oxygen 
residue (%) 


Enzymatic activity 
residue (%) 




NaBO,.4HjO + MgSO,, + EDTA.2TEA 
5% 1% 0.5% 


96.8 


86,1 




Na,B 4 O T .10H a O + MgSO„ 4- EDTA.2TEA 
4.54% 1% 0.5% 


97.8 


87.2 




H 3 BO, + MgSO, + EDTA.2TEA 
2.4% 1% 0.5% 


90.7 


80.5 




none 


88.8 


60,5 



*The coating, ratio on a water-free solid basis was 3.9%. 



25 This example shows the use of a conventional bleaching detergent composition containing STPP. 25 

Here also, the composition of the present invention exhibits a very excellent storage ability. This fact 
shows that the bleaching detergent of the present invention has a very excellent storage stability, 
irrespective of whether zeoiite is present or not. 

EXAMPLE 21 

30 100 g of sodium percarbonate was charged in an agitating mixer. A 25% aqueous solution of 5 g 30 

of sodium metaborate tetrahydrate (NaB0 2 - 4H 2 0) (prepared by dissolving the metaborate in water 
with heating) was sprayed thereon with stirring at 250 r.p.m. After stirring for 1 0 mirs, sodium 
percarbonate was dried with hot air to obtain coated sodium percarbonate. 
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For the purpose of comparison, sodium percarbonate coated with boric acid (2.4 g of boric acid 
per 1 00 g of sodium percarbonate) was prepared. 

Each of these coated percarbonates (one coated with sodium metaborate according to the present 
invention and the other coated with boric acid for the purpose of comparison) and uncoated sodium 
5 percarbonate was uniformly incorporated in a bleaching agent composition (1) having the following 5 
composition. These three samples of the bleaching agent compositions were subjected to a storage 
stability test. At the same time, their smells were examined. 

Bleaching agent composition (1) wt.% 



10 



sodium percarbonate 
sodium pyrophosphate 
sodium lauryl sulfate 
Glauber's salt 

granular activating agent A* 



30 
10 
5 
15 
40 



10 



Totai 1 00 



* This agent was prepared by granulating 50 wt.% of glucose pentaacetate, 1 0 wt.% of 1 5 

polyethylene glycol having an average molecular weight of 5000 and 40 wt.% of sodium sulfate 
in a granulator (X-Pelleter 60 — D, manufactured by Fuji Powdaru K.K.) under pressure while 
passing through a screen of 0.77 mmip. 



TABLE 20 





Coating of 

sodium 
percarbonate 


Available 
oxygen 
residue (%) 


Smell 


Bleaching agent 
of the present 
invention 


*5% sodium 

metaborate 

(NaB0 2 .4HjO) 


79 


good 


Comparative 
Example 1 


2.4% boric 
acici (H 3 B0 3 ) 


61 


slightly 
bad smell 


Comparative 
Example 2 


none 


40 


smell of 
acetic acid 



*The amount (on a water-free solid basis) of the coating was 2.4% based on 
sodium percarbonate. 



20 It is apparent from Table 20 that the bleaching agent composition of the present invention is much 20 

superior in storage stability to those of Comparitive Examples (boric acid-coated sodium percarbonate 
and uncoated sodium percarbonate). The product of the present invention has no problem on smell. 

EXAMPLE 22 

Each of three samples (sodium percarbonate coated with sodium metaborate according the 
25 present invention, sodium percarbonate coated with boric acid for the purpose of comparison, and 25 
uncoated sodium percarbonate) used in Example 21 was uniformly incorporated in a bleaching agent 
composition (2) having a different composition from that of Example 21 . These samples were subjected 
to the same storage stability test as that of Example 2 1 . The results are given in Table 2 1 . 
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Bleaching agent composition (2) 



wt.% 



sodium percarbonate 
sodium tripolypbosphate 
fluorescent dye 
perfume 
Glauber's salt 

granular activating agent B* 



40 
10 
0.3 
0.3 
balance 
40 
Total 100 



* This agent was prepared by granulating 5 wt.% of CuS0 4 - 5H Z 0, 5 wt% of picolinic acid, 20 
1 0 wt.% of polyethylene glycol having an average molecular weight of 6000 and 70 wt.% of sodium 1 0 

sulfate in a granulator (X-pelleter 60 — D, manufactured by Fuji Powdaru K.K.) underpressure 
while passing through a screen of 0.7 mmf 



TABLE 21 





Coating of 
sodium 
percarbonate 


Available 
■ oxygen 
residue (%) 


Bleaching agent 
of the present 
invention 


*5% sodium 
metaborate 
(NaBO.^H.O) 


. 66 


Comparative 
Example 1 


2.4% boric acid 
(H 3 B0 3 ) 


25 


Comparative 
Example 2 


none 


3 



2.4% based on sodium percarbonate. 
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10 



15 



ft is apparent from Table 2 1 that the bleaching agent composition of the present invention has 
also an excellent storage stability in the example where a transition-metal activating agent was blended. 

EXAMPLE 23 

Sodium percarbonate was coated with sodium metaborate in combination with other coating 
agent in a similar manner to that described in Example 21. The following combinations of sodium 
percarbonate with other coating agents were used. The amounts of other coating agents are wt.% 
based on the amount of sodium percarbonate. 

© 5% sodium metaborate (NaB0 4 ■ 4H 2 0) + 5% polyethylene glycol {PEG, molecular 
weight = 6000), 

© 5% sodium metaborate + 5% sodium carbonate, 

® 5% sodium metaborate + 0.5% disodium ethylenediaminetetraacetate (EDTA), 
® 5% sodium metaborate + 0.5% EDTA • di(triethanolamine) salt, and 
® 5% sodium metaborate + 0.5% trisodium nitrilotriacetate (NTA). 

Each of six samples (i.e., the above-mentioned five samples of the coated sodium percarbonate 
and uncoated sodium percarbonatel was uniformly incorporated in each of bleaching agent 
compositions having the following compositions (3 — 1) and (3 — 2). These compositions were 
subjected to the same storage stability test as that described in Example 21. The results are given in 
Tabie 22. 



10 



15 



25 



sodium percarbonate 
sodium tripolyphosphate 
sodium pyrophosphate 
sodium silicate 
fluorescent dye 
perfume 
Glauber's salt 

granular activating agent C* 
granular activating agent D* 



Bleaching agent 
composition 
(3—1) 

40 

10 



Bleaching agent 
composition 
(3—2) 



20 



0.3 
0.3 
balance 
40 



30 

10 
2 

0.3 
0.3 
balance 

40 



25 



30 



Total 1 00 



1 00 wt.% 



30 



* These agents were prepared in the following manner. Mixtures composed of the following 
composition C and 0 were heated at about 1 40°C and stirred until a uniform paste was formed. 
The paste was cooled to room temperature to solidity it. The solid was crushed and granules 
having a particle size of 250 to 1 000 fi were employed. 



35 



35 



sucrose octaacetate 



70 



40 



FeS0 4 ■ 5H 2 0 



CoS0 4 • 7H 2 0 



sodium iminodiacetate 



polyethylene glycol 

(average molecular weight = 6000) 

corn starch 



10 
10 



5 
1 
5 

60 
10 



40 



Glauber's salt 



10 



19 
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TABLE 22 





Coating of sodium 
percarbonate 


Avaiiabie oxygen 

residue in 
composition 3—1 

(%) 


Available oxygen 

residue in 
composition 3—2 
<%) 


ffl 


Kin PCS A\A Ci a, PFCt 

5% ' 5% 


84 


70 


® 


NaBO, .4^,0 + NaCOj 
5% 5% 


80 


69 


® 


NaBOj^H^O + EDTA.2Na 
5% 0.5% 


79 ■ 


69 




NaB0 2 .4H 2 0 + EDTA.2TEA 
5% 0.5% 

NaBO s .4H 2 0 + NTA.3Na 
5% 0.5% 


89 
88 


72 
71 




not coated 


42 


5 



It is apparent from Table 22 that the compositions of the present invention have also an excellent 
storage stability even when sodium percarbonate is used in combination with other coating agents. 
Particularly, when sodium metaborate is used in combination with an organic high-molecular 
5 compound such as PEG or a sequestering agent such as EDTA or NTA, a synergistic effect can be 5 
obtained and the storage stability is further improved. 

EXAMPLE 24 

20 kg of wet sodium percarbonate was charged in a centrifugal diffusion type mixer {Lodige Mixer, 
FKM — 130D, manufactured by T.M. Engineering Co., Ltd.). A powdered coating agent wasadded 10 
10 thereto with stirring. Mixing was conducted for 1 0 min in total. Then the coated sodium percarbonate 
was taken out and dried with hot air. The following coating agents were used. 

© 5% sodium metaborate (NaB0 2 • 4H 2 0) 4- 0.5% EDTA • 2TEA, 

® 4.54% borax (Na 2 B„0 7 ■ 1 0H 2 O) + 0.5% EDTA - 2TEA and 

® 2.4% boric acid (H 3 B0 3 ) + 0.5% EDTA ■ 2TEA (the percentages are given by weight based on 1 ■ 

15> sodium percarbonate). 

Each of four samples (i.e., three samples of two coated sodium percarbonate according to the 
present invention and one coated sodium percarbonate of comparative example, and uncoated sodium 
percarbonate) was uniformly incorporated in each of bleaching agent compositions having the following 
compositions (4 — 1 ) and (4 — 2). These compositions were subjected to the same storage stability test 
20 as that described in Example 2 1 . The results are given in Table 23. 
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10 



15 



sodium percarbonate 
sodium carbonate {anhydrous) 
sodium siiicate 
fluorescent dye 
perfume 

carboxymethylcellulose 
GaSuber's salt 

granular activating agent E* 
granular activating agent F* 



Bleaching agent 
composition 

(4—1) 

30 
2 

0.3 
0.3 
2 

balance 
40 

Total 100 



Bleaching agent 
composition 
(4—2) 

40 

10 

2 

0.3 
0.3 
2 

balance 

40 
100 wt.% 



10 



* These agents were prepared in the following manner. Acetone was added to mixtures having the 
foffowing compositions E and F. They were thoroughly kneaded in a mortar and acentone was 
removed therefrom under reduced pressure. After drying, the residue was crushed to coarse 
grain. Granules having a particle size of 250 to 1 000 p were employed. 



15 



20 



25 



tetraacetylethyienediamine 
tetraacetyiglycollyl 

polyethylene glycol 

(average molecular weight = 6000) 

hydroxypropyi starch 

magnesium silicate 

Galuber's salt 



70 

10 

10 
5 
5 



70 
10 

10 
5 
5 



20 



25 



TABLE 23 





Coating of sodium 
percarbonate 


Available oxygen 

residue in 
composition 4-1 

(%) 


Available oxygen 

residue in 
composition 4-2 

(%) 




NaBOj^HjO + EDTA.2TEA 
5% 0.5% 


92 


90 


© 


Na 2 B 4 0 7 .1QH 3 0 4- EDTA.2TEA 
4.54%* 0.5% 


sa 


91 




H 3 BO } + EDTA.2TEA 
2.4% 0.5% 


54 


60 


® 


not coated 


40 


41 



*The amount (on a water-free solid basis) of the coating was 2.4%. 
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10 



In this experiment, the coating of sodium percarbonate was carried out in a larger-scale than in 
Examples 21 to 23. it is apparent from Table 23 that the coated products (1 > and (2) of the present 
invention are superior in the storage stability of sodium percarbonate to the comparative products (3) 
and (4). 

EXAMPLE 25 5 

The coated sodium percarbonate obtained in Example 24 was added to each of two enzyme- 
containing bleaching compositions given below. The resulting compositions were each examined in 
respect to the storage stability after they had bean stored at 50°C for 20 days. Results are shown in 
Table 24. 

composition (1) composition {2) jq 



coated sodium percarbonate 80 wt.% 80 wi.% 
sodium carbonate 10 10 
aicalase 2.0 M as enzyme 2 2 
zeolite of 4 A type — 5 
15 sodium sulfate 8 3 15 



total amount 100 100 

This example does not contain a surfactant and Nos. 1 and 2 among them fall within the scope of 
the invention, but Nos, 3 and 4 do not. It is understood from the results that Nos. 1 and 2 were superior 
to the controls 3 and 4 with respect to the storage stability of the sodium percarbonate and the enzyme. 
20 Moreover the stability of the enzyme was improved in the composition (2), containing the zeolite, than 20 
in the composition {1 ). 

TABLE 24 







composition (1) 


composition (2) 




Coating of sodium 
percarbonate 


available 
oxygen 
residue % 


enzymatic 
activity 
residue (%) 


available 
oxygen 
residue % 


enzymatic 
activity 
residue % 




NaB0 2 .4H 2 0 + EDTA.2TEA 
5%* 0.5% 


94 .B 


72.2 


94.2 


90.3 


<D 


NajBA.KHO + EDTA.2TEA 
4.54%* 0.5% 


93.8 


68.7 


93.7 


89.2 


(D 


H 3 B0 3 + EDTA.2TEA 
2.4% 0.5% 


91.2 


42.2 


80.1 


80.6 


© 


not coated 


90.2 


28.3 


51.6 


60.4 



*The amount {en a water-free solid basis) of the coating was 2.4%. 



CLAIMS 

1. A bleaching detergent composition which comprises 1 to 99 percent by weight of sodium 

25 percarbonate coated on the surface with a borate-containing coating agent. 25 

2. A bleaching detergent composition as claimed in Claim 1 in which said sodium percarbonate is 
present in an amount of 1 to 40 percent by weight. 

3. A bleaching detergent composition as claimed in Claim 1 in which said sodium percarbonate is 
present In an amount of 40 to 99 percent by weight. 

30 4. A bleaching detergent composition as claimed in any of Claims 1 , 2 and 3, in which the borate 30 

is sodium borate. 

5. A bleaching detergent composition as claimed in any of Claims 1 , 2 and 3, in which the borate 
is sodium metaborate. 
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6. A bleaching detergent composition as claimed in any of Claims 1 , 2 and 3 in which the 
proportion of coating agent is 0.1 to 30 percent by weight of the weight of sodium percarbonate and 
the proportion of borate is 1 0 to 1 00 percent by weight of the weight of said coating agent. 

7. A bleaching detergent composition as claimed in any of Claims 1 , 2 and 3 in which said coating 

5 agent contains a sequestering agent g 

8. A bleaching detergent composition as claimed in any of Claims 1 , 2 and 3 in which said coating 
agent contains ethylenediamine tetraacetate or nitriloacetate as a sequesterinq_agent. 

9. A bleaching detergent composition as claimed in any of Ciaims 1,2 and 3, in which said coated 
sodium percarbonate has an average particle diameter of 1 00 to 200 microns. 

10 1 0. A bleaching detergent composition as ciaimed in any of Claims 1 , 2 and 3, in which said 

coating agent contains an alkali metal silicate or a magnesium compound. 

1 1 . A bleaching detergent composition as claimed in Claim 3, which contains an enzyme and/or a 
synthetic zeolite. 

12. A process for preparing a bleaching detergent composition, which comprises coating the 

15 surface of sodium percarbonate with a coating agent containing a borate and mixing the coated sodium -j 5 
percarbonate with at least one other ingredient. 
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